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(54) LIQUID COMPOSITION, INK SET, METHOD AND DEVICE FOR FORMING IMAGE USING 
THEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain excellent fixability and improve character quality by using 
a liquid composition to be used together with an ink for forming images, which is prepared by 
adding a metal coordination compound in a liquid medium. 

SOLUTION: For forming images, a liquid composition is used together with an ink. The liquid 
composition contains a metal coordination compound surrounded by an electron donating body 
(ligand) having an ability in which a certain type of metal ion bonds to a metal ion by coordinate 
bonding in addition to a liquid medium. For the ligand which forms the metal coordination 
compound, a ligand having two or more ligands is used. The metal coordination compound 
included in the liquid composition and a dye having at least anionic group as a coloring material 
included in the ink are mixed on a recording medium such as a recording paper. A central metal 
in the metal coordination compound reacts on the coloring material in the ink, and the coloring 
material comes to be eluted. Thus, as the dye is eluted, many of dye compounds fix on the 
surface of the recording medium such as the recording paper. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The liquid constituent which is a liquid constituent used with the ink for forming a 
picture, and is characterized by making a metal coordination compound contain in a liquid 
medium. 

[Claim 2] The liquid constituent according to claim 1 with which the ligand which constitutes the 
aforementioned metal coordination compound has the two or more coordination numbers. 
[Claim 3] The liquid constituent according to claim 1 with which the ligand which constitutes the 
aforementioned metal coordination compound has the three or more coordination numbers. 
[Claim 4] The liquid constituent according to claim 2 or 3 the aforementioned ligand is 
[ constituent ] in any which are chosen from a glycine, ethylenediamine, a propylenediamine, a 
lactic acid, iminodiacetate, a diethylenetriamine, a dihydroxyethyl glycine, hydroxyethyl 
iminodiacetate, nitrilotriacetic acid, ethylenediaminetetraacetic acid, hydroxyethyl 
ethylenediaminetetraacetic acid, a diethylenetriamine pentaacetic acid, and triethylenetetramine 
6 acetic acid. 

[Claim 5] The liquid constituent according to claim 1 the metal ion which constitutes the 
aforementioned metal coordination compound is [ constituent ] in any of aluminum ion, nickel ion, 
a copper ion, barium ion, calcium ion, iron ion, or chromium ion. 

[Claim 6] Furthermore, the liquid constituent according to claim 1 with which number average 
molecular weight contains 1,000 or more high molecular compounds. 

[Claim 7] The liquid constituent according to claim 1 which contains the aforementioned metal 
coordination compound in 0.05 - 8.0% of the weight of the range. 

[Claim 8] The liquid constituent according to claim 1 which contains water and the water-soluble 
organic solvent as the aforementioned solvent object. 

[Claim 9] The liquid constituent according to claim 6 which contains the aforementioned high 
molecular compound in 0.05 - 20% of the weight of the range. 

[Claim 10] The ink set characterized by combining a liquid constituent given in any of claims 1-9 
they are, yellow, a Magenta, cyanogen and black, red, blue, and at least one ink of green. 
[Claim 11] The ink set characterized by combining a liquid constituent given in any of claims 1-9 
they are, and the ink of three colors of yellow, a Magenta, and cyanogen. 

[Claim 12] The ink set characterized by combining a liquid constituent given in any of claims 1-9 

they are, and the ink of four colors of yellow, a Magenta, cyanogen, and black. 

[Claim 13] The ink set given in any of claims 10-12 they are with which ink contains an anionic 

compound. 

[Claim 14] The ink set given in any of claims 10-12 they are with which ink contains the water 
soluble dye which has an anionic machine. 

[Claim 15] An ink set given in any of the claims 10-12 which separated and contained the 
aforementioned liquid constituent and the aforementioned ink they are. 

[Claim 16] The image formation method characterized by including the process (B) which gives 
the ink which contains an anionic compound for a liquid constituent given in any of claims 1-9 
they are at least with the process (A) of a record medium made to adhere to an image formation 
field at least to the aforementioned record medium with an ink-jet method. 



[Claim 17] The image formation method according to claim 16 that the aforementioned ink-jet 
method is an on-demand type ink-jet method. 

[Claim 18] The image formation method according to claim 16 of making the aforementioned 
liquid constituent adhering to a record medium with an ink-jet method. 
[Claim 19] The image formation method given in any of claims 16-18 they are that the 
aforementioned ink-jet method is an ink-jet method on which heat energy is made to act 
[Claim 20] The image formation method according to claim 16 of performing a process (A) in 
advance of a process (B). 

[Claim 21] The image formation method according to claim 16 of performing a process (A) after a 
process (B). 

[Claim 22] Image formation equipment characterized by having an ink set and an ink-jet means 
given in any of claims 10-15 they are. 

[Claim 23] Image formation equipment characterized by having the first record unit which has 
the stowage and regurgitation means of a liquid constituent given in any of claims 1-9 they are, 
and the second record unit which has the stowage and regurgitation means of ink of containing 
an anionic compound at least. 

[Claim 24] Image formation equipment according to claim 23 whose aforementioned regurgitation 
means is an ink-jet means. 

[Claim 25] Image formation equipment according to claim 22 or 24 which is a means by which the 
aforementioned ink-jet means makes heat energy act t and forms an ink drop. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] about the technology of reducing the so-called 
color bleeding (phenomenon) produced when forming a color picture in a regular paper, and 
acquiring the existing ink picture which is water resistance, this invention is divided and relates 
to the image formation method and image formation equipment using the liquid constituent 
applied in the image formation using the ink-jet method, the ink set which combined ink with this, 
and these 
[0002] 

[Description of the Prior Art] The ink-jet record method makes an ink globule fly, and records by 
making ink adhere on record media, such as paper. According to the ink-jet record method of a 
method of making a drop breathing out by giving heat energy to ink, using an electric thermal- 
conversion object as a regurgitation energy supply means currently especially indicated in 
JP,61-5991 2,B and JP,61-59914,B, and generating a foam, high-density multi-orifice-ization of a 
recording head can be realized easily, and high-speed record of high resolution and a quality 
picture is attained. 

[0003] However, the ink used for the conventional ink-jet record Since what made water the 
principal component and contained water-soluble high boilers, such as a glycol, for the purpose, 
such as dryness prevention and blinding prevention, in this is common, When recording using 
such ink, using a regular paper as a record medium, the problem of the uneven picture presumed 
not to obtain the fixing nature of sufficient picture or to be based on the uneven distribution of 
the loading material in a record-medium front face or a sizing compound occurring had arisen. 
Moreover, in order that the ink of two or more colors might pile up one after another before 
fixing to each color ink completely in the paper which is a record medium when it is going to 
obtain especially a color picture, in the unique boundary portion of a picture, there was also a 
problem that a color did not spread or the picture which should be mixed unevenly (this 
phenomenon is hereafter called bleeding), and should be satisfied was not acquired. 
[0004] On the other hand, as a means which raises the fixing nature of a picture, adding the 
compound which raises the permeability of a surfactant etc. into ink is indicated by JP,55- 
65269,A. Moreover, using for JP,55-66976,A the ink which made the volatile solvent the subject 
is indicated, however, by the former method, as a result of the permeability to record Kaminaka 
of ink increasing, in order that the recording paper may be deep and color material may also 
carry out until osmosis with the ink of what can be raised to some extent about fixing nature and 
bleeding-proof nature, un-arranging [ of picture concentration and saturation falling ] occurs In 
addition, as a result of also generating the breadth to the longitudinal direction of ink, problems, 
such as a fall of the sharpness of the edge of a picture and a fall of a definition, are also 
generated simultaneously. In addition, the blinding by evaporation of the solvent in the nozzle 
section of a recording head to the former which was described above on the other hand in the 
case of the latter is easy to generate and is not desirable inconvenient. 

[0005] Furthermore, the method of making the liquid constituent which has the function in which 
a formation picture becomes good in order to improve the various troubles mentioned above 



adhere on a record medium in advance of injection of ink is indicated. For example, after making 
the liquid constituent which the organic compound which has two or more cation nature 
machines per molecule contained adhere on a record medium in advance of injection of ink, the 
method of recording in the ink which the anionic color contained is indicated by JP,63-299971,A. 

[0006] Moreover, the method of injecting the liquid constituent containing basic polymer in 
advance of record of ink is indicated by JP,63-60783,A and JP,64-63185,A. however, the above 
— in order that any method might use the polymer which has a cation nature machine, there 
was a trouble of reducing the lightfastness of a color remarkably 

[0007] On the other hand, in advance of grant of the ink to a record medium, the compound 
formed of the ionic bond between polyvalent metallic salt, i.e., various metal ions, and anions, 
such as a halogenated compound and an organic acid, is beforehand given on the record medium, 
and the method of forming a picture in ink after that is indicated by JP,63-299970,A and JP,5- 
202328,A. However, when the solubility to organic solvents, such as a glycerol and diethylene 
glucohol, made it contain in a liquid constituent, and generally performed ink-jet record for a low 
reason and these polyvalent metallic salt was used, it was easy to produce a deposit at the 
nozzle nose of cam at which a drop blows off, and it had the trouble of becoming the cause of 
the blinding of a nozzle. Furthermore, when the liquid constituent which such polyvalent metallic 
salt contained was used for the record method of using the ink-jet method which records by 
making a drop breathing out by giving heat energy to ink and generating a foam, the above- 
mentioned polyvalent metal deposited on the exoergic heater, and there was also a trouble that 
the regurgitation of a drop will stop. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is in view of 
the above-mentioned actual condition to offer the liquid constituent used for the outstanding 
image formation method which solved the technical problem of the six following points and the 
ink set which used this, the image formation method using these further, and image formation 
equipment. Namely, when ink-jet record to a regular paper is performed, it aims at satisfying the 
following recording characteristic. 

(1) Character grace be good, having good fixing nature. 

(2) Sufficient picture concentration is obtained and the homogeneity of a solid picture is high. 
Moreover, it aims at the following recording characteristic being satisfied at the time of the color 
picture formation especially to a regular paper. 

(3) Bleeding should be prevented. 

(4) Color-reproduction nature is good and a high definition record picture should be acquired. 

(5) The record picture which has perfect water resistance should be acquired. 

(6) Have lightfastness with a sufficient record picture. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following this 
inventions. That is, this invention is a liquid constituent used with the ink for forming a picture, 
and are the image formation method using the ink set and these which are characterized by 
combining the liquid constituent and this liquid constituent which are characterized by making a 
metal coordination compound contain in a liquid medium, and ink, and image formation equipment 
which has the above-mentioned liquid constituent and an ink set. 

[0010] In this invention, the purpose of this invention can be attained by mixing the liquid 
constituent which does not contain color material, such as a color and a pigment, and the ink 
which color material contains in the place which permeated a record in the paper or the 
recording paper, and depositing the color material in ink. That is, as a result of mixing the color 
which is the color material contained in ink and which has an anionic machine at least with the 
metal coordination compound contained in the liquid constituent on record media, such as the 
recording paper, the phenomenon in which the central metal in a metal coordination compound 
reacts with the color material in ink, and color material deposits occurs. 

[001 1] This phenomenon is a phenomenon from which it is enclosed by the ligand and the metal 
configurated at the center separates from the center and which carries out salt formation (lake- 



izing) to acidic groups which are anionic machines in a color molecule, such as a carboxyl group 
and a sulfonic group. Although it is known well that the lake color by which salt formation of a 
water soluble dye and the polyvalent metal was carried out, and they were produced is generally 
excellent in lightfastness, it excels in lightfastness like [ the lake ghost which deposits in this 
invention ] the lake color known conventionally. Moreover, the distributed process which was 
indispensable in case the conventional lake color was used as a color material of ink in this 
invention is not required, either, and by the same method as the case where the ink using the 
usual water soluble dye is used, since the blinding preventive measures of the nozzle which 
becomes important in case it uses for the ink-jet record method further are also good, they do 
not cause the fall of the reliability of ink regurgitation nature, either. 

[0012] Furthermore, in this invention, when the color in which a lake-ized reaction advances 
promptly is used, generating of not only the lightfastness of a picture but the bleeding between 
different colors (record dot) in the record paper can also be prevented. This is because mixture 
of the ink in the boundary section is prevented by momentary deposit of the color in said lake- 
ized reaction time. 

[0013] On the other hand, when advance of a lake-ized reaction uses a late color, the case 
where it is difficult to prevent generating of bleeding completely arises. In this invention, bleeding 
can be effectively prevented by making a high molecular compound contain [ in such a case ] 
further in a liquid constituent in addition to the aforementioned metal coordination compound. It 
is neutralized by the ion-interaction of the central metal of a ligand, and this is considered that 
mixture of the ink in the boundary section is prevented, as a result of this high molecular 
compound's adsorbing in the meeting object which is depositing and a huge floe's generating. 
[0014] According to this invention, many of color compounds are established on the front face of 
record media, such as the recording paper, for a deposit of a color which was described above. 
For this reason, it becomes possible to solve simultaneously not only the improvement in the 
fixing nature of ink but problems, such as a strike-through (osmosis of the ink to the rear face of 
paper) of the color nonuniformity under improvement in the coloring nature of a record picture, 
and the influence of the fiber on the front face of paper, and ink. 
[0015] 

[Embodiments of the Invention] Next, the gestalt of desirable operation is mentioned and this 
invention is explained still in detail. First, the liquid constituent of this invention is described. Two 
of (2) high molecular compounds which are used besides a solvent object as a component which 
constitutes the liquid constituent of this invention further in addition to (1) metal coordination 
compound and this metal coordination compound are mentioned. In addition, color material, such 
as a color and a pigment, is not contained in this liquid constituent. Hereafter, the each is 
described. 

[0016] (1) A metal coordination compound metal coordination compound is a compound generally 
enclosed by the electron donor (ligand) in which a certain kind of metal ion has the capacity to 
coordinate to this metal ion. As an element which constitutes the ligand in which such a metal 
ion and a coordinate linkage are possible, it is restricted to the thing belonging to the 5th group 
in a periodic table, and the 6th group, and N, O, P, S, etc. are the typical element When the 
metal coordination compound by which the nitrogen atom and the oxygen atom are contained in 
the ligand especially in this invention is used, since the lake-ized reaction of a color advances 
promptly, it is desirable. It can divide roughly into what has one electron releasing group in one 
ligand (one molecule) (1 seat ligand), and a thing (multidentate ligand) with two or more electron 
releasing groups as a kind of ligand which consists of these elements. It classifies for every 
coordination number and the example of a ligand is given to the following table 1. 



[0017] Table 1: Example of ligand 
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In this invention, although the metal coordination compound which has a two or more- 
coordination number ligand can be used preferably among these, the metal coordination 
compound which has a three or more-coordination number ligand is used preferably. In addition, 
if the coordination number is the metal coordination compound which has two or more ligands, 
without, of course being limited to what has the ligand mentioned to Table 1, anything can be 
preferably used for the compound which can be used by this invention. 

[0018] Moreover, although it is possible to have set to this invention and to also use a gap 
preferably as a metal ion (central metal) configurated by ligand which was described above if it is 
polyvalent metal ion, the effect that aluminum ion, nickel ion, a copper ion, barium ion, calcium 
ion, iron ion, chromium ion, etc. raise the lightfastness of a color is greatly desirable especially. 
Although the liquid constituent of this invention is characterized by the metal coordination 
compound constituted by a ligand which was mentioned above, and the metal ion containing, it 
can be carried out to the foundation (edited by Chemical Society of Japan) of inorganic 
chemistry etc. by the conventional method of a publication about the production method of this 
metal coordination compound. Moreover, the amount of these metal coordination compound 
contained in a liquid constituent in this invention needs to determine the optimal range with the 
combination of the matter used respectively, although 0.05 - 8.0 % of the weight is generally a 
suitable range on weight criteria. 

[0019] Moreover, in the liquid constituent of this invention, it is desirable to reduce the metal ion 
concentration in the state where it has not configurated in the ligand which can be set among a 
liquid constituent and which was described above from the purposes, such as improvement in 
regurgitation durability at the time of making the blinding prevention in the nose of cam of an 
ink-jet head and heat energy act on ink and a solvent object, and recording by injecting these 
liquids. In case a metal coordination compound is produced by method which was described 
above as a method of reducing the metal ion concentration in the state where it has not 
configurated in such a ligand, there is a method of making the reaction of a metal ion and a 
ligand fully perform, and generating of the metal ion in the state where it has not configurated by 
this method can be prevented. 

[0020] As for what [ especially ] has the formation-ized reaction of a coordination compound 
comparatively late like aluminum ion, chromium ion, etc., it is desirable to operate boiling etc. to 
reaction time. It becomes possible to reduce the metal ion concentration in the state where it 
has not configurated by this. Moreover, since the ease of happening of this reaction is influenced 
by the solution pH of reaction time, it is good to adjust to optimal pH and to make it react in the 
combination of a metal and a ligand. 

[0021] Next, (2) high molecular compounds which the liquid constituent of this invention can be 



made to contain in addition to the above-mentioned metal coordination compound are explained. 
The role of the high molecular compound added to the liquid constituent of this invention is as 
above-mentioned to prevent the bleeding of the ink on a record medium still more effectively. 
Therefore, when generating of bleeding is not seen, it is not necessary to add only the above- 
mentioned metal coordination compound. However, it is desirable that in a lake-ized reaction 
using a late color etc. number average molecular weight makes 1,000 or more high molecular 
compounds contain further, and uses them into a liquid constituent. In order that 1,000 or more 
high molecular compounds may adsorb a meeting object and number average molecular weight 
may tend to form a huge floe, it is considered because bleeding can be prevented effectively. 
[0022] As a high molecular compound which can be used for the liquid constituent of this 
invention, non-ion polymer, such as cation nature polymer; acrylamides, such as the poly 
allylamine hydrochloride, a polyamine sulfone hydrochloride, a polyvinyl amine hydrochloride, and 
chitosan acetate, polyvinyl alcohol, and a polyvinyl pyrrolidone, etc. can specifically be 
mentioned. Moreover, in addition to this, you may be the cation nature polymer which cation-ized 
a part of non-ionicity polymeric material, specifically, natural, although the copolymer of a vinyl 
pyrrolidone and the 4th class salt of amino alkyl acrylate, the copolymer of acrylamide and the 
4th class salt of aminomethyl acrylamide, etc. can be mentioned — this invention — not being 
limited to the high molecular compound of these cannot be overemphasized 
[0023] Furthermore, although it is perfect if the above-mentioned polymeric material and the 
polymeric material of cation nature are water-soluble, you may be a dispersing element like a 
latex or an emulsion. Although 0.05 - 20 % of the weight is a suitable range as an amount of 
these high molecular compounds contained in the liquid constituent of this invention, the 
combination of other matter used respectively needs to determine the optimal range. 
[0024] Next, the component of others which constitute the liquid constituent of this invention is 
described concretely. The liquid constituent of this invention usually consists of an additive of 
solvent objects, such as water and a water-soluble organic solvent, and others besides (1) metal 
coordination compound which was described above, and (2) high molecular compounds added if 
needed. As a water-soluble organic solvent used by this invention Ketones [, such as an amides; 
acetone, ], such as a dimethylformamide and a dimethylacetamide; A tetrahydrofuran, Ether, such 
as a dioxane; Polyalkylene glycols; ethylene glycol, such as a polyethylene glycol and a 
polypropylene glycol, A propylene glycol, a butylene glycol, a triethylene glycol, 1, 2, 6-hexane 
triol, a thiodiglycol, a hexylene glycol, Alkylene glycol, such as a diethylene glycol; An ethylene 
glycol methyl ether, The low-grade alkyl ether of polyhydric alcohol, such as the diethylene- 
glycol monomethyl ether and the triethylene-glycol monomethyl ether; Ethanol, A glycerol 
besides monohydric alcohol, such as isopropyl alcohol, n-butyl alcohol, and isobutyl alcohol, a N- 
methyl-2-pyrrolidone, 1, 3-dimethyl-imidazolidinone, a triethanolamine, a sulfolane, a dimethyl 
SARUHOKI side, etc. are mentioned. 

[0025] About the content of the above-mentioned water-soluble organic solvent, although there 
is especially no limit, let it preferably be 5 - 70% of the weight of a range still more preferably 
five to 60% of the weight In addition, you may blend additives, such as a viscosity controlling 
agent, pH regulator, antiseptics, a surfactant, an antioxidant, and an evaporation accelerator, with 
the liquid constituent of this invention if needed. Selection of a surfactant is important especially 
when adjusting the permeability of a liquid. The range suitable as physical properties of the liquid 
constituent of this invention is each range 0-60 dyne/cm and whose viscosity 3-12, and 
surface tension are 1-30cps near 25 degree C for pH. 

[0026] Next, the ink which constitutes the ink set of this invention is explained. The ink used by 
this invention consists of the various additives added the aquosity solvent object which consists 
of the water used for usual ink as other components or water, and a water-soluble organic 
solvent that what is necessary is just a thing containing the water soluble dye which contains an 
anionic machine at least as a color material, and if needed, for example, a viscosity controlling 
agent, pH regulator, antiseptics, a surfactant, an antioxidant, etc. 

[0027] If it is the water-soluble acid dye indicated by the Color Index (COLOUR INDEX), direct 
dye, or a reactive dye as a water soluble dye containing the anionic machine used by this 
invention, there will be especially no limit. Moreover, if what does not have a publication in a 



Color Index has an anionic machine, for example, a sulfone machine, a carboxyl group, etc., there 
will be especially no limit. Naturally in the water soluble dye said here, a thing with the pH 
dependency of solubility is also contained. What has a carboxyl group in a color molecule 
especially in respect of the ease of being generated of the lake-ized reaction between the 
above-mentioned metal coordination compound and a color is desirable. 

[0028] The example of the above-mentioned color used by this invention is given to below. As a 
color used for yellow ink, the C.L direct yellow 142, 144, and 86 and C.I. acid yellow 23 grade are 
mentioned, for example. As a color which the C.L acid reds 92, 289, 35, and 37 and 52 grades are 
mentioned, and is used for cyano ink as a color used for Magenta ink, for example for example, 
as a color which the C.L acid blues 9, 7, 103, 1, and 90, the C.L direct blue 86, and 87,199 grades 
are mentioned, and is used for black ink For example, although the C.L hood black 2 and C.L 
direct black 52,154,195 grade are mentioned, this invention is not limited to these. 
[0029] 0.1 - 10% of the weight of the whole ink of the amount of the above-mentioned color 
used by this invention is desirable. It is not desirable, in order that the possibility of nozzle 
clogging may come out depending on a color, if decipherment of the character printed when 
there was less amount used than 0.1 % of the weight is difficult and there is more amount used 
than 1 0 % of the weight. 

[0030] The water-soluble organic solvent used for said liquid constituent as a water-soluble 
organic solvent used for ink can be used similarly. The same is said of the suitable range of the 
content in the inside of the ink of these organic solvents. Moreover, the same is said of the 
suitable physical-properties range of ink, and pH is each range 0-60 dyne/cm and whose 
viscosity 3-12, and surface tension are 1-30cps near 25 degree C. However, about surface 
tension, since it may be demonstrated more effectively [ direction / the effect of this invention ] 
having made surface tension of a liquid constituent lower than the surface tension of ink, it is 
desirable. The detail is not clear although it is thought that it will be because it is effective in the 
liquid constituent driven in previously making uniform wettability of the ink later driven in on a 
record medium such composition, then on a printing process about this reason. 
[0031] in order [ moreover, ] to raise the effect of this invention further — ink — the above — 
explanation — you may add an anionic surfactant or an anionic anionic polymeric material 
besides a component the bottom Or you may use it, adjusting the aforementioned amphoteric 
surface active agent to pH beyond the isoelectric point. As an example of an anionic surfactant, 
general things, such as a carboxylate type, a sulfate type, a sulfonate type, and a phosphoric 
ester type, can be used satisfactory. Moreover, as an example of an anionic polymeric material, 
although an alkali meltable type resin, the thing which copolymerized the acrylic acid can 
specifically be mentioned to a part of sodium polyacrylate or macromolecule, of course, this 
invention is not limited to these. 

[0032] It is not restricted especially about the record medium used in case the image formation 
method of this invention is enforced, and the so-called regular papers, such as a copy paper 
currently used from the former and bond paper, are used suitably. The coat paper and the bright 
film for OHP which were specially produced to ink-jet record, of course are also used suitably, 
and common paper of fine quality and common glossy paper are also suitably usable. 
[0033] The image formation method of this invention consists of a process (B) which gives the 
ink which contains an anionic compound for a liquid constituent at least with the process (A) of a 
record medium made to adhere to an image formation field at least to the aforementioned record 
medium with an ink-jet method, and a record medium makes the liquid constituent and ink which 
were described above adhere to an image formation field together at least, and it forms a 
picture. In addition, in an image formation field here, it is contained also near the image formation 
field. An image formation field is a field where the dot of ink adheres, and the thing of a field 
which separated about 1-5 dots from the outside of the field where the dot of ink adheres is 
pointed out near the image formation field here. Moreover, when [ of a record medium ] you 
make it adhere to an image formation field at least, you may make any a liquid constituent and 
ink adhere previously. That is, the above-mentioned process (A) may be performed in advance of 
the above-mentioned process (B), and a process (A) may be performed after a process (B). 
[0034] It is easy to be natural even if it is the method of making it adhere all over a record 



medium with a spray, a roller, etc. as a method of making a liquid constituent adhering on a 
record medium. However, if a liquid constituent can be made to adhere alternatively and 
uniformly only near the image formation field where it adheres to ink, and the image formation 
field, more desirable image formation can be carried out. Therefore, in this invention, it is more 
desirable to use the ink-jet method as a method of making a liquid constituent adhering on a 
record medium which can perform such adhesion. Moreover, as an ink-jet method, especially 
since the thing of the method which is made to inject these drops from a nozzle by giving heat 
energy especially to ink and a liquid constituent although the thing of which method may be used, 
and records can carry out easily high-density record, high-speed record, highly minute record, 
etc., it is desirable. 

[0035] Moreover, if adhesion of a up to [ the record medium of ink ] performs color record with 
the ink-jet method on which the above heat energy is made to act using an ink-jet method and 
the ink set which consists of ink of which color of yellow, a Magenta, cyanogen, black, red, blue, 
and green, and a liquid constituent of this invention although more preferably performed by the 
on-demand type ink-jet method, it is high speed and a high-density and high definition color 
picture can be formed easily. Under the present circumstances, as a combination of the color of 
the desirable ink used as an ink set, they are the set of three colors of yellow, a Magenta, and 
cyanogen, or the set of four colors which added black to these three colors. Subsequently, the 
recording device used for the image formation method of this invention is explained. As 
described above, a record signal is given to the ink of a recording head in this invention, and 
****** which breathes out a drop with the generated heat energy is desirable. The composition 
of the recording head which is the principal part of the equipment is shown in drawing 1 , drawing 
2 , and drawing 3 . 

[0036] A head 13 pastes up the glass and the ceramic which have the slot 14 which lets ink pass 
or a plastic sheet, and the exoergic head 15 (although the thin shape head is shown drawing, not 
limited to this) which has the exoergic resistor layer used for thermal recording, and is obtained. 
The exoergic head 1 5 consists of the good substrate 20 of thermolysis nature, such as the 
exoergic resistor layer 18 formed with the protective coat 16 formed by the silicon oxide etc., 
the aluminum electrode 17-1 and 17-2, Nichrome, etc., the accumulation layer 19, and an 
alumina. 

[0037] Ink 21 is coming to the regurgitation orifice 22, and forms the meniscus 23 with the 
pressure P. Here, if an electrical signal joins an electrode 17-1 and 17-2, the field shown by n of 
the exoergic head 15 generates heat rapidly, and a foam will be generated in the ink 21 which has 
touched here, a meniscus 23 will project by the pressure, and it will become the ink globule 24 
from the regurgitation orifice 22, and will fly toward a record medium 25. The schematic diagram 
of the recording head which put in order many nozzles shown in drawing 1 is shown in drawing 3 . 
This recording head sticks the same exoergic head 28 as what was explained in 27 and drawing 1 
which have much passage, such as a glass plate, and is made. In addition, drawing 1 is the cross 
section of a head 13 along ink passage, and drawing 2 is a cross section in the A-B line of 
drawing 1 . 

[0038] An example of the ink-jet recording device which included this head in drawing 4 is 
shown. In drawing 4 , 61 is a blade as a wiping member, and the end is held by the blade 
attachment component, turns into the fixed end, and makes the gestalt of a KARENCHI lever. A 
blade 61 is held with the gestalt which it has been arranged in the position contiguous to the 
record section by the recording head 65, and was projected in the moving trucking of a recording 
head 65 in this example. 62 is the cap of the delivery side of a recording head 65, it is arranged 
in the home position which adjoins a blade 61, moves in the direction perpendicular to the move 
direction of a recording head 65, contacts an ink delivery side, and is equipped with the 
composition which performs capping. Further 63 is an ink absorber which adjoins a blade 61 and 
is formed, and is held with the gestalt projected in the moving trucking of a recording head 65 
like a blade 61. The regurgitation recovery section 64 is constituted by the aforementioned blade 
61, a cap 62, and the ink absorber 63, and removal of the moisture of an ink delivery side, dust, 
etc. is performed by a blade 61 and the ink absorber 63. 

[0039] The recording head which records on the record medium which counters the delivery side 



which 65 has a regurgitation energy generation means and allotted the delivery by breathing out 
ink, and 66 are the carriage for carrying a recording head 65 and performing the movement. 
Carriage 66 engaged with the guide shaft 67 possible [ sliding ], and has connected a part of 
carriage 66 with the belt 69 driven by the motor 68 (not shown). Thereby, carriage 66 becomes 
movable [ in alignment with the guide shaft 67 ], and becomes movable [ the record section by 
the recording head 65 t and its adjoining field ]. 

[0040] The insertion section for 51 inserting a record medium and 52 are ejection rollers driven 
by the motor (not shown). It is discharged to the eccrisis section which arranged the eccrisis 
roller 53 as the delivery side of a recording head 65 and the position which counters are fed with 
a record medium by these composition and record advances by it. Although the cap 62 of the 
regurgitation recovery section 64 has evacuated from the moving trucking of a recording head 65 
in case a recording head 65 returns to a home position by record end etc. in the above- 
mentioned composition, the blade 61 is projected in moving trucking. Consequently, wiping of the 
delivery side of a recording head 65 is carried out In addition, when a cap 62 performs capping in 
contact with the delivery side of a recording head 65, a cap 62 moves so that it may project in 
the moving trucking of a recording head. 

[0041] When a recording head 65 moves to a record starting position from a home position, a cap 
62 and a blade 61 are in the same position as the position at the time of said wiping. 
Consequently, also in this movement, wiping of the delivery side of a recording head 65 is carried 
out Movement at the home position of the aforementioned recording head 65 moves to the 
home position which adjoined the record section at the predetermined intervals, not only the 
time of a record end and regurgitation recovery but while moving in a record section for record 
of a recording head 65, and the above-mentioned wiping is performed with this movement 
[0042] Drawing 5 is drawing showing an example of the ink cartridge 45 which held the ink 
supplied to a head through ink feed-zone material, for example, a tube. 40 is the ink hold section 
which held the ink for supply, for example, an ink bag, and the plug 42 made of rubber is formed 
at the nose of cam here. By inserting a needle (not shown) in this plug 42, the ink in the ink bag 
40 is closed on a head, if supply is possible. 44 is an ink absorber which receives waste ink. As 
the ink hold section, that in which the liquid-facing surface with ink is formed with a polyolefine, 
especially polyethylene is desirable. **** shown not only in that from which the head and ink 
cartridge like the above became another object but in drawing 6 as an ink-jet recording device 
used by this invention — that with which they were united is also used suitably 
[0043] In drawing 6 , 70 is a record unit, the ink hold section which held ink into this, for example, 
an ink absorber, is contained, and the ink in this ink absorber has composition breathed out as an 
ink drop from the head section 71 which has two or more orifices. As a material of an ink 
absorber, polyurethane can be used, for example. 72 is an air free passage mouth for making the 
atmosphere open the interior of a record unit for free passage. This record unit 70 is replaced 
with and used for the recording head shown by drawing 4 , and attachment and detachment of it 
are attained to carriage 66. In addition, in the recording device used for this invention, although 
the ink-jet recording device which heat energy is made to act on ink above, and carries out the 
regurgitation of the ink drop was mentioned as the example, the ink-jet recording device of the 
piezo method which uses a piezoelectric device can be used similarly. 

[0044] Now, in enforcing the record method of this invention, it uses the recording device which 
arranged five pieces in on carriage 80 for the recording head shown for example, in 
aforementioned drawing 3 . Drawing 7 is the example. 81, 82, 83, and 84 are the recording heads 
for carrying out the regurgitation of the ink of yellow, Magenta, cyanogen, and black each color, 
respectively. Moreover, 85 is a head which carries out the regurgitation of the liquid constituent 
These heads are arranged at said recording device, and carry out the regurgitation of the ink and 
the liquid constituent of each color according to a record signal. Although drawing 7 showed the 
example which used five recording heads, as it is not limited to this and shown in drawing 8 , it is 
also desirable to divide a liquid flow channel and to carry out the regurgitation of yellow ink, 
Magenta ink, cyano ink, black ink, and the liquid constituent by one long recording head. 
[0045] 

[Example] An example is given to below and this invention is further explained to it concretely. In 



addition, as long as there is no notice especially, there are weight criteria among a sentence 
altogether with the "section" or "%." 

[0046] an example 1 — first, after carrying out the mixed dissolution of the following component, 
pressure filtration was carried out in the membrane filter (tradename; a FURORO pore filter, 
Sumitomo Electric Industries make) whose pore size is 0.22 micrometers, the metal ion which 
has not configurated in liquid by reverse osmosis further was removed, and the colorless liquid 
constituent M-1 was obtained pH at this time was adjusted to 4.0. In addition, the amount of the 
water in a liquid constituent and ink was adjusted so that total of a constituent might become 
the 100 sections. 
[0047] 

Component of M-1 - metal coordination compound (aluminum-ethylenediaminetetraacetic acid 
coordination compound) 

Section [ 1.0 / ] - Acrylamide Polymer 0.5 Sections - Thiodiglycol 15.0 Sections - Water 
Remainder [0048] Next, the following component was mixed, pressure filtration was carried out in 
the membrane filter (tradename; a FURORO pore filter, Sumitomo Electric Industries make) 
whose pore size is 0.22 micrometers further, and yellow, a Magenta, cyanogen and each ink (1)-Y 
of black, (1)-M, (1)-C, and (1)-K were obtained. Composition of ink (1)-Y of yellow -C.I. direct 
yellow 142 The three sections - thiodiglycol The 12 sections - ASECHIRE Norian EH (Kawaken 
Fine Chemicals make) The 0.05 sections - water Remainder [0049] It is the same composition as 
(1)-Y except having replaced the composition color of ink (1)-M of a Magenta with the C.I. acid 
red 92 of the 3.5 sections from the C.I. direct yellow 142 of the three sections. 
It is the same composition as (1)-Y except having replaced the composition color of ink (1)-C of 
cyanogen with the C.I. acid blue 9 of the 2.7 sections from the CI. direct yellow 142 of the three 
sections. 

It is the same composition as (1)-Y except having replaced the composition color of ink (1)-K of 
black with the C.I. hood black 2 from the C.I. direct yellow 142. 

[0050] Next, it recorded on a commercial copy paper and commercial bond paper using the liquid 
constituent obtained as mentioned above and the ink of each color. The color picture was 
formed using five recording heads shown in drawing 7 using the recording device same as a used 
ink-jet recording device as what was shown in drawing 4 . In addition, the recording head used 
here had the recording density of 360dpi, and set drive frequency to 5kHz as drive conditions, 
and the regurgitation volume per dot was 40pl(s). These record conditions are unified through 
the example of this invention. Moreover, the environmental condition in the case of a printing 
test is unified into RH 25 degrees C / 55%. 

[0051] Evaluation of a record picture was performed by the following method. 
1. The picture concentration solid picture was formed in a liquid constituent and black ink, and 
the reflection density after 12-hour neglect was measured by reflection density meter Macbeth 
RD 915 (made in Macbeth). The error criterion is as follows. 

O : — reflection density — more than 1.25**: — reflection density — 1.15-1.24x: — reflection 
density — 1.14 [0052] or less 2. Using a character grace liquid constituent and black ink, the 
alphanumeric character of black was recorded and viewing estimated. About the thing of the 
level not more than it, it considered as x, having used as O that in which feathering is not 
conspicuous. 

[0053] 3. The solid section was adjacently recorded using the ink of each color of a bleeding 
liquid constituent, yellow, MAZENDA, cyanogen, and black, and the grade of the bleeding in the 
boundary section of each color was observed by viewing. What has bleeding in satisfactory level 
on parenchyma was made into O, and the thing of the level not more than it was taken as x. 
4. Xenon light was irradiated for 50 hours at the record picture acquired by the evaluation 
examination of the picture lightfastness above 1, 2, and 3, and the survival rate (%) of the 
reflection density (OD value) in irradiation order was measured. OD survival rate made O 90% or 
more of thing, and the following [ it ] were taken as x. 

[0054] 5. The recording head which showed the continuation regurgitation nature liquid 
constituent to drawing 7 was used, 100,000,000 times of pulse trains were given, and 
regurgitation durability was evaluated. What was able to perform the regurgitation continuously 



was made into 0 till the test end, and what is in the middle of an examination and the 
regurgitation stopped was made into x. The number of nozzles used for the examination was 
used as three nozzles per one head. In addition, in the example of this invention, the adhesion 
field to the record medium of a liquid constituent is the same field as the image formation field of 
ink, it corresponds to the portion by which ink is driven into the record medium by 1:1, and the 
liquid constituent is driven into it. Furthermore, the printing direction is a uni directional and the 
liquid constituent is always driven in ahead of ink. 

[0055] If it removed having not used the liquid constituent used in the example of comparison 1 
example 1, record and the evaluation examination were performed completely like the example 1. 
The result of an evaluation examination of an example 1 and the example 1 of comparison is 
collectively indicated to Table 2. To the good result having been obtained by each about each 
evaluation of picture concentration, character grace, bleeding, and lightfastness, in the example 1 
of comparison, only the low concentration picture was acquired, but bleeding occurred, and, 
moreover, it was inferior also to the lightfastness of a picture with the example 1 so that clearly 
from Table 2. 

0056] Table 2: Evaluation result of example 1 and example 1 of comparison 
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[0057] Examples 2-6, next the component indicated to Table 3 were used, the liquid constituent 
and ink which consist of components shown in Table 4 were produced, and record and an 
evaluation examination of examples 2-6 were performed completely like the example 1. However, 
the same component as an example 1 is contained about components other than the component 
indicated in Table 4. Consequently, the good result was obtained by each about each evaluation 
of picture concentration, character grace, bleeding, and lightfastness like [ examples / 2-6 ] the 
case of the example 1 indicated to Table 2. 

[0058] Table 3: Metal coordination compound used for examples 2—6 of this invention 
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[0059] Table 4: Composition table of liquid constituent of examples 2-6 
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[0060] 

[Effect of the Invention] As explained above, when performing color ink-jet record to a regular 
paper according to this invention, picture concentration and character grace are high, and 
bleeding does not occur, but the picture with which were satisfied of good lightfastness can be 
acquired. In addition, the liquid constituent of this invention is excellent also in continuation 
regurgitation nature. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] about the technology of reducing the so-called 
color bleeding (phenomenon) produced when forming a color picture in a regular paper, and 
acquiring the existing ink picture which is water resistance, this invention is divided and relates 
to the image formation method and image formation equipment using the liquid constituent 
applied in the image formation using the ink-jet method, the ink set which combined ink with this, 
and these 
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PRIOR ART 



[Description of the Prior Art] The ink-jet record method makes an ink globule fly, and records by 
making ink adhere on record media, such as paper. According to the ink-jet record method of a 
method of making a drop breathing out by giving heat energy to ink, using an electric thermal- 
conversion object as a **** energ y supply means currently especially indicated in JP,61- 
59912,B and JP,61-59914,B, and generating air bubbles, high-density multi-orifice-ization of a 
recording head can be realized easily, and high-speed record of high resolution and a quality 
picture is attained. 

[0003] However, ink used for the conventional ink-jet record, Water was made into the principal 
component, and since what contained water-soluble high boilers, such as a glycol, for the 
purpose, such as dryness prevention and blinding prevention, in this was common, when 
recording using such ink, using a regular paper as a record medium, the problem of the uneven 
picture presumed not to obtain the fixing nature of sufficient picture or to be based on the 
uneven distribution of the loading material in a record-medium front face or a sizing compound 
occurring had arisen. Moreover, in order that the ink of two or more colors might pile up one 
after another before fixing to each color ink completely in the paper which is a record medium 
when it is going to obtain especially a color picture, in the unique boundary portion of a picture, 
there was also a problem that a color did not spread or the picture which should be mixed 
unevenly (this phenomenon is hereafter called bleeding), and should be satisfied was not 
acquired. 

[0004] On the other hand, as a means which raises the fixing nature of a picture, adding the 
compound which raises the permeability of a surfactant etc. into ink is indicated by JP,55- 
65269.A. Moreover, using for JP,55-66976,A the ink which made the volatile solvent the subject 
is indicated, however, by the former method, as a result of the permeability to record Kaminaka 
of ink increasing, in order that the recording paper may be deep and color material may also 
carry out until osmosis with the ink of what can be raised to some extent about fixing nature and 
bleeding-proof nature, un-arranging [ of picture concentration and saturation falling ] occurs In 
addition, as a result of also generating the breadth to the longitudinal direction of ink, problems, 
such as a fall of the sharpness of the edge of a picture and a fall of a definition, are also 
generated simultaneously. In addition, the blinding by evaporation of the solvent in the nozzle 
section of a recording head to the former which was described above on the other hand in the 
case of the latter is easy to generate and is not desirable inconvenient. 

[0005] Furthermore, the method of making the liquid constituent which has the function in which 
a formation picture becomes good in order to improve the various troubles mentioned above 
adhere on a record medium in advance of injection of ink is indicated. For example, after making 
the liquid constituent which the organic compound which has two or more cation nature 
machines per molecule contained adhere on a record medium in advance of injection of ink, the 
method of recording in the ink which the anionic color contained is indicated by JP,63-299971,A. 

[0006] Moreover, the method of injecting the liquid constituent containing basic polymer in 
advance of record of ink is indicated by JP,63-60783,A and JP,64-63185,A. however, the above 
— in order that any method might use the polymer which has a cation nature machine, there 



was a trouble of reducing the lightfastness of a color remarkably 

[0007] On the other hand, in advance of grant of the ink to a record medium, the compound 
formed of the ionic bond between polyvalent metallic salt, i.e., various metal ions, and anions, 
such as a halogenated compound and an organic acid, is beforehand given on the record medium, 
and the method of forming a picture in ink after that is indicated by JP,63-299970,A and JP,5- 
202328.A. However, when the solubility to organic solvents, such as a glycerol and diethylene 
glucohol, made it contain in a liquid constituent, and generally performed ink-jet record for a low 
reason and these polyvalent metallic salt was used, it was easy to produce a deposit at the 
nozzle nose of cam at which a drop blows off, and it had the trouble of becoming the cause of 
the blinding of a nozzle. Furthermore, when the liquid constituent which such polyvalent metallic 
salt contained was used for the record method of using the ink-jet method which records by 
making a drop breathing out by giving heat energy to ink and generating a foam, the above- 
mentioned polyvalent metal deposited on the exoergic heater, and there was also a trouble that 
the regurgitation of a drop will stop. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, when performing color ink-jet record to a regular 
paper according to this invention, picture concentration and character grace are high, and 
bleeding does not occur, but the picture with which were satisfied of good lightfastness can be 
acquired. In addition, the liquid constituent of this invention is excellent also in continuation 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is in view of 
the above-mentioned actual condition to offer the liquid constituent used for the outstanding 
image formation method which solved the technical problem of the six following points and the 
ink set which used this, the image formation method using these further, and image formation 
equipment. Namely, when ink-jet record to a regular paper is performed, it aims at satisfying the 
following recording characteristic. 

(1) Character grace be good, having good fixing nature. 

(2) Sufficient picture concentration is obtained and the homogeneity of a solid picture is high. 
Moreover, it aims at the following recording characteristic being satisfied at the time of the color 
picture formation especially to a regular paper. 

(3) Bleeding should be prevented. 

(4) Color-reproduction nature is good and a high definition record picture should be acquired. 

(5) The record picture which has perfect water resistance should be acquired. 

(6) Have lightfastness with a sufficient record picture. 
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MEANS 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following this 
inventions. That is, this invention is a liquid constituent used with the ink for forming a picture, 
and are the image formation method using the ink set and these which are characterized by 
combining the liquid constituent and this liquid constituent which are characterized by making a 
metal coordination compound contain in a liquid medium, and ink, and image formation equipment 
which has the above-mentioned liquid constituent and an ink set. 

[0010] In this invention, the purpose of this invention can be attained by mixing the liquid 
constituent which does not contain color material, such as a color and a pigment, and the ink 
which color material contains in the place which permeated a record in the paper or the 
recording paper, and depositing the color material in ink. That is, as a result of mixing the color 
which is the color material contained in ink and which has an anionic machine at least with the 
metal coordination compound contained in the liquid constituent on record media, such as the 
recording paper, the phenomenon in which the central metal in a metal coordination compound 
reacts with the color material in ink, and color material deposits occurs. 

[0011] This phenomenon is a phenomenon from which it is enclosed by the ligand and the metal 
configurated at the center separates from the center and which carries out salt formation (lake- 
izing) to acidic groups which are anionic machines in a color molecule, such as a carboxyl group 
and a sulfonic group. Although it is known well that the lake color by which salt formation of a 
water soluble dye and the polyvalent metal was carried out, and they were produced is generally 
excellent in lightfastness, it excels in lightfastness like [ the lake ghost which deposits in this 
invention ] the lake color known conventionally. Moreover, the distributed process which was 
indispensable in case the conventional lake color was used as a color material of ink in this 
invention is not required, either, and by the same method as the case where the ink using the 
usual water soluble dye is used, since the blinding preventive measures of the nozzle which 
becomes important in case it uses for the ink-jet record method further are also good, they do 
not cause the fall of the reliability of ink regurgitation nature, either. 

[0012] Furthermore, in this invention, when the color in which a lake-ized reaction advances 
promptly is used, generating of not only the lightfastness of a picture but the bleeding between 
different colors (record dot) in the record paper can also be prevented. This is because mixture 
of the ink in the boundary section is prevented by momentary deposit of the color in said lake- 
ized reaction time. 

[0013] On the other hand, when advance of a lake-ized reaction uses a late color, the case 
where it is difficult to prevent generating of bleeding completely arises. In this invention, bleeding 
can be effectively prevented by making a high molecular compound contain [ in such a case ] 
further in a liquid constituent in addition to the aforementioned metal coordination compound. It 
is neutralized by the ion-interaction of the central metal of a ligand, and this is considered that 
mixture of the ink in the boundary section is prevented, as a result of this high molecular 
compound's adsorbing in the meeting object which is depositing and a huge floe's generating. 
[0014] According to this invention, many of color compounds are established on the front face of 
record media, such as the recording paper, for a deposit of a color which was described above. 
For this reason, it becomes possible to solve simultaneously not only the improvement in the 



fixing nature of ink but problems, such as a strike-through (osmosis of the ink to the rear face of 
paper) of the color nonuniformity under improvement in the coloring nature of a record picture, 
and the influence of the fiber on the front face of paper, and ink. 
[0015] 

[Embodiments of the Invention] Next, the gestalt of desirable operation is mentioned and this 
invention is explained still in detail. First, the liquid constituent of this invention is described. Two 
of (2) high molecular compounds which are used besides a solvent object as a component which 
constitutes the liquid constituent of this invention further in addition to (1) metal coordination 
compound and this metal coordination compound are mentioned. In addition, color material, such 
as a color and a pigment, is not contained in this liquid constituent. Hereafter, the each is 
described. 

[0016] (1) A metal coordination compound metal coordination compound is a compound generally 
enclosed by the electron donor (ligand) in which a certain kind of metal ion has the capacity to 
coordinate to this metal ion. As an element which constitutes the ligand in which such a metal 
ion and a coordinate linkage are possible, it is restricted to the thing belonging to the 5th group 
in a periodic table, and the 6th group, and N, O, P, S, etc. are the typical element. When the 
metal coordination compound by which the nitrogen atom and the oxygen atom are contained in 
the ligand especially in this invention is used, since the lake-ized reaction of a color advances 
promptly, it is desirable. It can divide roughly into what has one electron releasing group in one 
ligand (one molecule) (1 seat ligand), and a thing (multidentate ligand) with two or more electron 
releasing groups as a kind of ligand which consists of these elements. It classifies for every 
coordination number and the example of a ligand is given to the following table 1. 



[0017] Table 1: Example of ligand 
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In this invention, although the metal coordination compound which has a two or more- 
coordination number ligand can be used preferably among these, the metal coordination 
compound which has a three or more-coordination number ligand is used preferably. In addition, 
if the coordination number is the metal coordination compound which has two or more ligands, 
without, of course being limited to what has the ligand mentioned to Table 1, anything can be 
preferably used for the compound which can be used by this invention. 
[0018] Moreover, although it is possible to have set to this invention and to also use a gap 
preferably as a metal ion (central metal) configurated by ligand which was described above if it is 
polyvalent metal ion, the effect that aluminum ion, nickel ion, a copper ion, barium ion, calcium 
ion, iron ion, chromium ion, etc. raise the lightfastness of a color is greatly desirable especially. 
Although the liquid constituent of this invention is characterized by the metal coordination 
compound constituted by a ligand which was mentioned above, and the metal ion containing, it 
can be carried out to the foundation (edited by Chemical Society of Japan) of inorganic 



chemistry etc. by the conventional method of a publication about the production method of this 
metal coordination compound. Moreover, the amount of these metal coordination compound 
contained in a liquid constituent in this invention needs to determine the optimal range with the 
combination of the matter used respectively, although 0.05 - 8.0 % of the weight is generally a 
suitable range on weight criteria. 

[0019] Moreover, in the liquid constituent of this invention, it is desirable to reduce the metal ion 
concentration in the state where it has not configurated in the ligand which can be set among a 
liquid constituent and which was described above from the purposes, such as improvement in 
**** durability at the time of making the blinding prevention in the nose of cam of an ink-jet 
head and heat energy act on ink and a solvent object, and recording by injecting these liquids. In 
case a metal coordination compound is produced by method which was described above as a 
method of reducing the metal ion concentration in the state where it has not configurated in 
such a ligand, there is a method of making the reaction of a metal ion and a ligand fully perform, 
and generating of the metal ion in the state where it has not configurated by this method can be 
prevented. 

[0020] As for what [ especially ] has the formation-ized reaction of a coordination compound 
comparatively late like aluminum ion, chromium ion, etc., it is desirable to operate boiling etc. to 
reaction time. It becomes possible to reduce the metal ion concentration in the state where it 
has not configurated by this. Moreover, since the ease of happening of this reaction is influenced 
by the solution pH of reaction time, it is good to adjust to optimal pH and to make it react in the 
combination of a metal and a ligand. 

[0021] Next, (2) high molecular compounds which the liquid constituent of this invention can be 
made to contain in addition to the above-mentioned metal coordination compound are explained. 
The role of the high molecular compound added to the liquid constituent of this invention is as 
above-mentioned to prevent the bleeding of the ink on a record medium still more effectively. 
Therefore, when generating of bleeding is not seen, it is not necessary to add only the above- 
mentioned metal coordination compound. However, it is desirable that in a lake-ized reaction 
using a late color etc. number average molecular weight makes 1,000 or more high molecular 
compounds contain further, and uses them into a liquid constituent. In order that 1,000 or more 
high molecular compounds may adsorb a meeting object and number average molecular weight 
may tend to form a huge floe, it is considered because bleeding can be prevented effectively. 
[0022] As a high molecular compound which can be used for the liquid constituent of this 
invention, non-ion polymer, such as cation nature polymer; acrylamides, such as the poly 
allylamine hydrochloride, a polyamine sulfone hydrochloride, a polyvinyl amine hydrochloride, and 
chitosan acetate, polyvinyl alcohol, and a polyvinyl pyrrolidone, etc. can specifically be 
mentioned. Moreover, in addition to this, you may be the cation nature polymer which cation-ized 
a part of non-ionicity polymeric material, specifically, natural, although the copolymer of a vinyl 
pyrrolidone and the 4th class salt of amino alkyl acrylate, the copolymer of acrylamide and the 
4th class salt of aminomethyl acrylamide, etc. can be mentioned — this invention — not being 
limited to the high molecular compound of these cannot be overemphasized 
[0023] Furthermore, although it is perfect if the above-mentioned polymeric material and the 
polymeric material of cation nature are water-soluble, you may be a dispersing element like a 
latex or an emulsion. Although 0.05 - 20 % of the weight is a suitable range as an amount of 
these high molecular compounds contained in the liquid constituent of this invention, the 
combination of other matter used respectively needs to determine the optimal range. 
[0024] Next, the component of others which constitute the liquid constituent of this invention is 
described concretely. The liquid constituent of this invention usually consists of an additive of 
solvent objects, such as water and a water-soluble organic solvent, and others besides (1) metal 
coordination compound which was described above, and (2) high molecular compounds added if 
needed. As a water-soluble organic solvent used by this invention Ketones [, such as an amides; 
acetone, ], such as a dimethylformamide and a dimethylacetamide; A tetrahydrofuran, Ether, such 
as a dioxane; Polyalkylene glycols; ethylene glycol, such as a polyethylene glycol and a 
polypropylene glycol, A propylene glycol, a butylene glycol, a triethylene glycol, 1, 2, 6-hexane 
triol, a thiodiglycol, a hexylene glycol, Alkylene glycol, such as a diethylene glycol; An ethylene 



glycol methyl ether, The low-grade alkyl ether of polyhydric alcohol, such as the diethylene- 
glycol monomethyl ether and the triethylene-glycol monomethyl ether; Ethanol t A glycerol 
besides monohydric alcohol, such as isopropyl alcohol, n-butyl alcohol, and isobutyl alcohol, a N- 
methyl-2-pyrrolidone, 1, 3-dimethyHmidazolidinone, a triethanolamine, a sulfolane, a dimethyl 
SARUHOKI side, etc. are mentioned. 

[0025] About the content of the above-mentioned water-soluble organic solvent, although there 
is especially no limit, let it preferably be 5 - 70% of the weight of a range still more preferably 
five to 60% of the weight In addition, you may blend additives, such as a viscosity controlling 
agent, pH regulator, antiseptics, a surfactant, an antioxidant, and an evaporation accelerator, with 
the liquid constituent of this invention if needed. Selection of a surfactant is important especially 
when adjusting the permeability of a liquid. The range suitable as physical properties of the liquid 
constituent of this invention is each range 0-60 dyne/cm and whose viscosity 3-12, and 
surface tension are 1-30cps near 25 degree C for pH. 

[0026] Next, the ink which constitutes the ink set of this invention is explained. The ink used by 
this invention consists of the various additives added the aquosity solvent object which consists 
of the water used for usual ink as other components or water, and a water-soluble organic 
solvent that what is necessary is just a thing containing the water soluble dye which contains an 
anionic machine at least as a color material, and if needed, for example, a viscosity controlling 
agent, pH regulator, antiseptics, a surfactant, an antioxidant, etc. 

[0027] If it is the water-soluble acid dye indicated by the Color Index (COLOUR INDEX), direct 
dye, or a reactive dye as a water soluble dye containing the anionic machine used by this 
invention, there will be especially no limit. Moreover, if what does not have a publication in a 
Color Index has an anionic machine, for example, a sulfone machine, a carboxyl group, etc., there 
will be especially no limit. Naturally in the water soluble dye said here, a thing with the pH 
dependency of solubility is also contained. What has a carboxyl group in a color molecule 
especially in respect of the ease of being generated of the lakeHzed reaction between the 
above-mentioned metal coordination compound and a color is desirable. 

[0028] The example of the above-mentioned color used by this invention is given to below. As a 
color used for yellow ink, the C.I. direct yellow 142, 144, and 86 and C.I. acid yellow 23 grade are 
mentioned, for example. As a color which the C.I. acid reds 92, 289, 35, and 37 and 52 grades are 
mentioned, and is used for cyano ink as a color used for Magenta ink, for example for example, 
as a color which the C.I. acid blues 9, 7, 103, 1, and 90, the C.I. direct blue 86, and 87,199 grades 
are mentioned, and is used for black ink For example, although the CI. hood black 2 and C.I. 
direct black 52,154,195 grade are mentioned, this invention is not limited to these. 
[0029] 0.1 - 10% of the weight of the whole ink of the amount of the above-mentioned color 
used by this invention is desirable. It is not desirable, in order that the possibility of nozzle 
clogging may come out depending on a color, if decipherment of the character printed when 
there was less amount used than 0.1 % of the weight is difficult and there is more amount used 
than 10 % of the weight. 

[0030] The water-soluble organic solvent used for said liquid constituent as a water-soluble 
organic solvent used for ink can be used similarly. The same is said of the suitable range of the 
content in the inside of the ink of these organic solvents. Moreover, the same is said of the 
suitable physical-properties range of ink, and pH is each range 0-60 dyne/cm and whose 
viscosity 3-12, and surface tension are 1-30cps near 25 degree C. However, about surface 
tension, since it may be demonstrated more effectively [ direction / the effect of this invention ] 
having made surface tension of a liquid constituent lower than the surface tension of ink, it is 
desirable. The detail is not clear although it is thought that it will be because it is effective in the 
liquid constituent driven in previously making uniform wettability of the ink later driven in on a 
record medium such composition, then on a printing process about this reason. 
[0031] in order [ moreover, ] to raise the effect of this invention further — ink — the above — 
explanation — you may add an anionic surfactant or an anionic anionic polymeric material 
besides a component the bottom Or you may use it, adjusting the aforementioned amphoteric 
surface active agent to pH beyond the isoelectric point. As an example of an anionic surfactant, 
general things, such as a carboxylate type, a sulfate type, a sulfonate type, and a phosphoric 



ester type, can be used satisfactory. Moreover, as an example of an anionic polymeric material, 
although an alkali meltable type resin, the thing which copolymerized the acrylic acid can 
specifically be mentioned to a part of sodium polyacrylate or macromolecule, of course, this 
invention is not limited to these. 

[0032] It is not restricted especially about the record medium used in case the image formation 
method of this invention is enforced, and the so-called regular papers, such as a copy paper 
currently used from the former and bond paper, are used suitably. The coat paper and the bright 
film for OHP which were specially produced to ink-jet record, of course are also used suitably, 
and common paper of fine quality and common glossy paper are also suitably usable. 
[0033] The image formation method of this invention consists of a process (B) which gives the 
ink which contains an anionic compound for a liquid constituent at least with the process (A) of a 
record medium made to adhere to an image formation field at least to the aforementioned record 
medium with an ink-jet method, and a record medium makes the liquid constituent and ink which 
were described above adhere to an image formation field together at least, and it forms a 
picture. In addition, in an image formation field here, it is contained also near the image formation 
field. An image formation field is a field where the dot of ink adheres, and the thing of a field 
which separated about 1-5 dots from the outside of the field where the dot of ink adheres is 
pointed out near the image formation field here. Moreover, when [ of a record medium ] you 
make it adhere to an image formation field at least, you may make any a liquid constituent and 
ink adhere previously. That is, the above-mentioned process (A) may be performed in advance of 
the above-mentioned process (B), and a process (A) may be performed after a process (B). 
[0034] It is easy to be natural even if it is the method of making it adhere all over a record 
medium with a spray, a roller, etc. as a method of making a liquid constituent adhering on a 
record medium. However, if a liquid constituent can be made to adhere alternatively and 
uniformly only near the image formation field where it adheres to ink, and the image formation 
field, more desirable image formation can be carried out. Therefore, in this invention, it is more 
desirable to use the ink-jet method as a method of making a liquid constituent adhering on a 
record medium which can perform such adhesion. Moreover, as an ink-jet method, especially 
since the thing of the method which is made to inject these drops from a nozzle by giving heat 
energy especially to ink and a liquid constituent although the thing of which method may be used, 
and records can carry out easily high-density record, high-speed record, highly minute record, 
etc., it is desirable. 

[0035] Moreover, if adhesion of a up to [ the record medium of ink ] performs color record with 
the ink-jet method on which the above heat energy is made to act using an ink-jet method and 
the ink set which consists of ink of which color of yellow, a Magenta, cyanogen, black, red, blue, 
and green, and a liquid constituent of this invention although more preferably performed by the 
on-demand type ink-jet method, it is high speed and a high-density and high definition color 
picture can be formed easily. Under the present circumstances, as a combination of the color of 
the desirable ink used as an ink set, they are the set of three colors of yellow, a Magenta, and 
cyanogen, or the set of four colors which added black to these three colors. Subsequently, the 
recording device used for the image formation method of this invention is explained. As 
described above, a record signal is given to the ink of a recording head in this invention, and the 
method which carries out the regurgitation of the drop with the generated heat energy is 
desirable. The composition of the recording head which is the principal part of the equipment is 
shown in drawing 1 , drawing 2 , and drawing 3 . 

[0036] A head 13 pastes up the glass and the ceramic which have the slot 14 which lets ink pass 
or a plastic sheet, and the exoergic head 15 (although the thin shape head is shown drawing, not 
limited to this) which has the exoergic resistor layer used for thermal recording, and is obtained. 
The exoergic head 15 consists of the good substrate 20 of thermolysis nature, such as the 
exoergic resistor layer 18 formed with the protective coat 16 formed by the silicon oxide etc., 
the aluminum electrode 17-1 and 17-2, Nichrome, etc., the accumulation layer 19, and an 
alumina. 

[0037] Ink 21 is coming to the regurgitation orifice 22, and forms the meniscus 23 with the 
pressure P. Here, if an electrical signal joins an electrode 17-1 and 17-2, the field shown by n of 



the exoergic head 15 generates heat rapidly, and a foam will be generated in the ink 21 which has 
touched here, a meniscus 23 will project by the pressure, and it will become the ink globule 24 
from the regurgitation orifice 22, and will fly toward a record medium 25. The schematic diagram 
of the recording head which put in order many nozzles shown in drawing 1 is shown in drawing 3 . 
This recording head sticks the same exoergic head 28 as what was explained in 27 and drawing 1 
which have much passage, such as a glass plate, and is made. In addition, drawing 1 is the cross 
section of a head 13 along ink passage, and drawing 2 is a cross section in the A-B line of 
drawing 1 . 

[0038] An example of the ink-jet recording device which included this head in drawing 4 is 
shown. In drawing 4 ,61 is a blade as a wiping member, and the end is held by the blade 
attachment component, turns into the fixed end, and makes the gestalt of a KARENCHI lever. A 
blade 61 is held with the gestalt which it has been arranged in the position contiguous to the 
record section by the recording head 65, and was projected in the moving trucking of a recording 
head 65 in this example. 62 is the cap of the delivery side of a recording head 65, it is arranged 
in the home position which adjoins a blade 61, moves in the direction perpendicular to the move 
direction of a recording head 65, contacts an ink delivery side, and is equipped with the 
composition which performs capping. Further 63 is an ink absorber which adjoins a blade 61 and 
is formed, and is held with the gestalt projected in the moving trucking of a recording head 65 
like a blade 61. The regurgitation recovery section 64 is constituted by the aforementioned blade 
61, a cap 62, and the ink absorber 63, and removal of the moisture of an ink delivery side, dust, 
etc. is performed by a blade 61 and the ink absorber 63. 

[0039] The recording head which records on the record medium which counters the delivery side 
which 65 has a regurgitation energy generation means and allotted the delivery by breathing out 
ink, and 66 are the carriage for carrying a recording head 65 and performing the movement. 
Carriage 66 engaged with the guide shaft 67 possible [ sliding ], and has connected a part of 
carriage 66 with the belt 69 driven by the motor 68 (not shown). Thereby, carriage 66 becomes 
movable [ in alignment with the guide shaft 67 ], and becomes movable [ the record section by 
the recording head 65, and its adjoining field ]. 

[0040] The insertion section for 51 inserting a record medium and 52 are ejection rollers driven 
by the motor (not shown). It is discharged to the eccrisis section which arranged the eccrisis 
roller 53 as the delivery side of a recording head 65 and the position which counters are fed with 
a record medium by these composition and record advances by it. Although the cap 62 of the 
regurgitation recovery section 64 has evacuated from the moving trucking of a recording head 65 
in case a recording head 65 returns to a home position by record end etc. in the above- 
mentioned composition, the blade 61 is projected in moving trucking. Consequently, wiping of the 
delivery side of a recording head 65 is carried out. In addition, when a cap 62 performs capping in 
contact with the delivery side of a recording head 65, a cap 62 moves so that it may project in 
the moving trucking of a recording head. 

[0041] When a recording head 65 moves to a record starting position from a home position, a cap 
62 and a blade 61 are in the same position as the position at the time of said wiping. 
Consequently, also in this movement, wiping of the delivery side of a recording head 65 is carried 
out Movement at the home position of the aforementioned recording head 65 moves to the 
home position which adjoined the record section at the predetermined intervals, not only the 
time of a record end and regurgitation recovery but while moving in a record section for record 
of a recording head 65, and the above-mentioned wiping is performed with this movement. 
[0042] Drawing 5 is drawing showing an example of the ink cartridge 45 which held the ink 
supplied to a head through ink feed-zone material, for example, a tube. 40 is the ink hold section 
which held the ink for supply, for example, an ink bag, and the plug 42 made of rubber is formed 
at the nose of cam here. By inserting a needle (not shown) in this plug 42, the ink in the ink bag 
40 is closed on a head, if supply is possible. 44 is an ink absorber which receives waste ink. As 
the ink hold section, that in which the liquid-facing surface with ink is formed with a polyolefine, 
especially polyethylene is desirable. **** shown not only in that from which the head and ink 
cartridge like the above became another object but in drawing 6 as an ink-jet recording device 
used by this invention — that with which they were united is also used suitably 



[0043] In drawing 6 , 70 is a record unit, the ink hold section which held ink into this, for example, 
an ink absorber, is contained, and the ink in this ink absorber has composition breathed out as an 
ink drop from the head section 71 which has two or more orifices. As a material of an ink 
absorber, polyurethane can be used, for example. 72 is an air free passage mouth for making the 
atmosphere open the interior of a record unit for free passage. This record unit 70 is replaced 
with and used for the recording head shown by drawing 4 , and attachment and detachment of it 
are attained to carriage 66. In addition, in the recording device used for this invention, although 
the ** ink-jet recording device which heat energy is made to act on ink above, and breathes out 
an ink drop was mentioned as the example, the ink-jet recording device of the piezo method 
which uses a piezoelectric device can be used similarly. 

[0044] Now, in enforcing the record method of this invention, it uses the recording device which 
arranged five pieces in on carriage 80 for the recording head shown for example, in 
aforementioned drawing 3 . Drawing 7 is the example. 81, 82, 83, and 84 are the recording heads 
of the ** sake which breathes out the ink of yellow, Magenta, cyanogen, and black each color, 
respectively. Moreover, 85 is a ** head which breathes out a liquid constituent These heads are 
** which is arranged at said recording device and breathes out the ink and the liquid constituent 
of each color according to a record signal. Although drawing 7 showed the example which used 
five recording heads, as it is not limited to this and shown in drawing 8 , ** which divides a liquid 
flow channel and breathes out yellow ink, Magenta ink, cyano ink, black ink, and a liquid 
constituent by one long recording head is also desirable. 
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EXAMPLE 



[Example] An example is given to below and this invention is further explained to it concretely. In 
addition, as long as there is no notice especially, there are weight criteria among a sentence 
altogether with the "section" or "%." 

[0046] an example 1 — first, after carrying out the mixed dissolution of the following component, 
pressure filtration was carried out in the membrane filter (tradename; a FURORO pore filter, 
Sumitomo Electric Industries make) whose pore size is 0.22 micrometers, the metal ion which 
has not configurated in liquid by reverse osmosis further was removed, and the colorless liquid 
constituent M-1 was obtained pH at this time was adjusted to 4.0. In addition, the amount of the 
water in a liquid constituent and ink was adjusted so that total of a constituent might become 
the 100 sections. 
[0047] 

Component of M-1 - metal coordination compound (aluminum-ethylenediaminetetraacetic acid 
coordination compound) 

Section [ 1.0 / ] - Acrylamide Polymer 0.5 Sections - Thiodiglycol 15.0 Sections - Water 
Remainder [0048] Next, the following component was mixed, pressure filtration was carried out in 
the membrane filter (tradename; a FURORO pore filter, Sumitomo Electric Industries make) 
whose pore size is 0.22 micrometers further, and yellow, a Magenta, cyanogen and each ink (1)-Y 
of black, (1)-M, (1)-C, and (1)-K were obtained. 

Composition of ink (1)-Y of yellow -C.I. direct yellow 142 The three sections - thiodiglycol The 
12 sections - ASECHIRE Norian EH (Kawaken Fine Chemicals make) The 0.05 sections - water 
Remainder [0049] It is the same composition as (1)-Y except having replaced the composition 
color of ink (1)-M of a Magenta with the C.I. acid red 92 of the 3.5 sections from the C.I. direct 
yellow 142 of the three sections. 

It is the same composition as (1)-Y except having replaced the composition color of ink (1)-C of 
cyanogen with the C.I. acid blue 9 of the 2.7 sections from the C.I. direct yellow 142 of the three 
sections. 

It is the same composition as (1)-Y except having replaced the composition color of ink (1)-K of 
black with the C.L hood black 2 from the C.I. direct yellow 142. 

[0050] Next, it recorded on a commercial copy paper and commercial bond paper using the liquid 
constituent obtained as mentioned above and the ink of each color. The color picture was 
formed using five recording heads shown in drawing 7 using the recording device same as a used 
ink-jet recording device as what was shown in drawin g 4 . In addition, the recording head used 
here had the recording density of 360dpi, and set drive frequency to 5kHz as drive conditions, 
and the regurgitation volume per dot was 40pl(s). These record conditions are unified through 
the example of this invention. Moreover, the environmental condition in the case of a printing 
test is unified into RH 25 degrees C / 55%. 

[0051] Evaluation of a record picture was performed by the following method. 
1. The picture concentration solid picture was formed in a liquid constituent and black ink, and 
the reflection density after 12-hour neglect was measured by reflection density meter Macbeth 
RD 915 (made in Macbeth). The error criterion is as follows. 

O : — reflection density — more than 1.25**: — reflection density — 1.15-1.24x: — reflection 



density — 1.14 [0052] or less 2. Using a character grace liquid constituent and black ink, the 
alphanumeric character of black was recorded and viewing estimated. About the thing of the 
level not more than it, it considered as x f having used as O that in which feathering is not 
conspicuous. 

[0053] 3. The solid section was adjacently recorded using the ink of each color of a bleeding 
liquid constituent yellow, MAZENDA, cyanogen, and black, and the grade of the bleeding in the 
boundary section of each color was observed by viewing. What has bleeding in satisfactory level 
on parenchyma was made into O, and the thing of the level not more than it was taken as x. 
4. Xenon light was irradiated for 50 hours at the record picture acquired by the evaluation 
examination of the picture lightfastness above 1, 2, and 3, and the survival rate (%) of the 
reflection density (OD value) in irradiation order was measured. OD survival rate made O 90% or 
more of thing, and the following [ it ] were taken as x. 

[0054] 5. The recording head which showed the continuation regurgitation nature liquid 
constituent to drawing 7 was used, 100,000,000 times of pulse trains were given, and 
regurgitation durability was evaluated. What was able to perform the regurgitation continuously 
was made into O till the test end, and what is in the middle of an examination and the 
regurgitation stopped was made into x. The number of nozzles used for the examination was 
used as three nozzles per one head. In addition, in the example of this invention, the adhesion 
field to the record medium of a liquid constituent is the same field as the image formation field of 
ink, it corresponds to the portion by which ink is driven into the record medium by 1:1, and the 
liquid constituent is driven into it. Furthermore, the printing direction is a uni directional and the 
liquid constituent is always driven in ahead of ink. 

[0055] If it removed having not used the liquid constituent used in the example of comparison 1 
example 1, record and the evaluation examination were performed completely like the example 1. 
The result of an evaluation examination of an example 1 and the example 1 of comparison is 
collectively indicated to Table 2. To the good result having been obtained by each about each 
evaluation of picture concentration, character grace, bleeding, and lightfastness, in the example 1 
of comparison, only the low concentration picture was acquired, but bleeding occurred, and, 
moreover, it was inferior also to the lightfastness of a picture with the example 1 so that clearly 
from Table 2. 

.0056] Table 2: Evaluation result of ex ample 1 and example 1 of comparison 
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[0057] Examples 2~6, next the component indicated to Table 3 were used, the liquid constituent 
and ink which consist of components shown in Table 4 were produced, and record and an 
evaluation examination of examples 2-6 were performed completely like the example 1. However, 
the same component as an example 1 is contained about components other than the component 
indicated in Table 4. Consequently, the good result was obtained by each about each evaluation 
of picture concentration, character grace, bleeding, and lightfastness like [ examples / 2-6 ] the 
case of the example 1 indicated to Table 2. 

[0058] Table 3: Metal coordination compound used for examples 2-6 of this invention 
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Table 4: Composition table of liquid constituent of examples 2-6 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the head section of an ink-jet recording 
device. 

[Drawing 2] It is the cross-sectional view of the head section of an ink-jet recording device. 
[Drawing 3] It is the appearance perspective diagram of the head section of an ink-jet recording 
device. 

[Drawing 4] It is the perspective diagram showing an example of an ink-jet recording device. 
[Drawing 5] It is drawing of longitudinal section of an ink cartridge. 
[Drawing 6] It is the perspective diagram of a record unit. 

[Drawing 7] It is the perspective diagram having shown the Records Department which two or 
more recording heads used in the example of this invention arranged. 

[ Drawing 8] It is the perspective diagram of another recording head used for this invention. 

[Description of Notations] 

13: Head 

14: Ink slot 

15 28: Exoergic head 

1 6: Protective coat 

17: Aluminum electrode 

18: Exoergic resistor layer 

19: Accumulation layer 

20: Substrate 

21: Ink 

22: Regurgitation orifice (micropore) 

23: Meniscus 

24: Ink globule 

25: Record medium 

26: Multi-slot 

27: Glass plate 

40: Ink bag 

42: The plug made of rubber 

44: Ink absorber 

45: Ink cartridge 

51: Feed section 

52: Ejection roller 

52: Delivery roller 

61: Blade 

62: Cap 

63: Ink absorber 

64: Regurgitation recovery section 
65: Recording head 
66: Carriage 



67: Guide shaft 

68: Motor 

69: Belt 

70: Record unit 

71: Head section 

72: Air free passage mouth 

80: Carriage 

81: The recording head for carrying out the regurgitation of the ink of yellow 
82: The recording head for carrying out the regurgitation of the ink of a Magenta 
83: The recording head for carrying out the regurgitation of the ink of cyanogen 
84: The recording head for carrying out the regurgitation of the ink of black 
85: The recording head for carrying out the regurgitation of the liquid constituent 



[Translation done.] 
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